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Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2015 S2 2.1.11. 9,10-Di(4-anisylethynyl)anthracene N-(2-hydroxyethyl)maleimide 1, using a high-pressure gradient system using two LC-10AD pumps (Shimadzu). Before mass analysis, the crude was ran over a reverse phase C18 column (GraceSmart 2 x 50 mm, Grace) using a 2-90% acetonitrile linear gradient in water with 0.1 % formic acid (FA). UV/vis absorption spectroscopy was performed on a PerkinElmer Lambda 900 spectrometer and fluorescence spectroscopy on a PerkinElmer LS 50B fluorescence spectrometer at room temperature.
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Sonochemical irradiation experiments were carried out with a Sonics VCX 500 W ultrasonic processor purchased from Sonics & Materials Inc.
Chemicals and Solvents
Solvents and commercial starting materials were used as supplied. Monomers were purified prior to polymerization by passing over a short column of inhibitor remover. Target compounds 7, 8, and 13 were synthesized according to Scheme S1.
Scheme S1. Synthesis pathway towards target compounds 7, 8, and 13. 292 mmol) were dissolved in dry THF (10 mL) and degassed with Ar. To this solution were added subsequently TMS-acetylene (0.996 mL, 7,000 mmol) and dry diisopropylamine (10 mL) whereupon the solution turned orange and then black. The whole was stirred at 60 °C under Ar o.n. Afterwards, the solution was cooled down and removal of the solvent in vacuo and column chromatography (silica, cyclohexane with 1% toluene) yielded a red oil that was recrystallized from MeCN at -30 °C to give (anthracen-9-ylethynyl)trimethylsilane 9 (38% yield) as orange crystals. 2.1.3. 9-Ethynylanthracene N-(2-hydroxyethyl)maleimide 9,10-Diels-Alder adduct 5
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To a degassed solution of K 2 CO 3 (80 mg, 0.578 mmol) in MeOH (2 mL) was added a degassed solution of (anthracen-9-ylethynyl)trimethylsilane N-(2-hydroxyethyl)maleimide 9,10-Diels-Alder adduct 4 (300 mg, 0,722 mmol) in a mixture of CH 2 Cl 2 (2 mL) and MeOH (2 mL) dropwise at rt under Ar and was stirred at that temperature for 2 h. Subsequently, the solution was diluted with water and extracted with Et 2 O. The combined organic layers were dried over anhyd. MgSO 4 and removal of the volatiles in vacuo yielded pure 9-ethynylanthracene N-(2-hydroxyethyl)maleimide 9,10-Diels-Alder adduct 5 (95% yield) as white foam. ). 2.1.5. 9-(4-Hydroxyphenyl)ethynylanthracene N-(2-hydroxyethyl)maleimide 9,10-Diels-Alder adduct di(α-bromoisobutyrate) 7
9-(4-
9-(4-Hydroxyphenyl)ethynylanthracene N-(2-hydroxyethyl)maleimide 9,10-Diels-Alder adduct 6
(110 mg, 0.253 mmol) and Et 3 N (0.072 mL, 0.518 mmol) were placed in a Schlenk flask under Ar. To this was added dry THF (2 mL) and the solution then cooled with an ice bath. Subsequently, α-bromoisobutyryl bromide (0.064 mL, 0.518 mmol) was added dropwise and the final solution was left to stir o.n. at rt. All volatiles were removed in vacuo and subsequent column chromatography (silica, cyclohexane : EtOAc = 1 : 1 with 1% toluene) yielded 9-(4-hydroxyphenyl)ethynylanthracene N-(2-hydroxyethyl)maleimide 9,10-Diels-Alder adduct di(α-bromoisobutyrate) 7 (86% yield) as yellowish foam. cooled down, diluted with THF, and filtered through a plug of silica to remove the HBr salt.
Subsequent removal of the solvent in vacuo and column chromatography (silica, cyclohexane with 1% toluene) yielded 9,10-bis((trimethylsilyl)ethynyl)anthracene 9 (87% yield) as orange solid. ). S11 2.1.9. 9,10-Diethynylanthracene N-(2-hydroxyethyl)maleimide 1,4-Diels-Alder adduct 11 (68 mg, 0.097 mmol), and CuI (19 mg, 0.097 mmol) were dissolved in dry THF (5 mL) and degassed.
To this solution was added dry diisopropylamine (5 mL) whereupon the solution turned black. The whole was stirred at 60 °C under Ar o.n. Removal of the solvent in vacuo and column chromatography (silica, pentane : EtOAc = 9 : 1 with 1% toluene) yielded 9-((4-anisyl)ethynyl)anthracene 14 (79% S14 yield) as fluffy, yellow solid. 9,10-Bis((trimethylsilyl)ethynyl)anthracene (500 mg, 1.349 mmol) and N-methylmaleimide (225 mg, 2.024 mmol) were dissolved in m-xylene (10 mL) and stirred at 150 °C for 3 d. After that time, the reaction was cooled to rt and precipitated in H 2 O/MeOH. Filtration yielded the crude product that was S16 purified by column chromatography (silica, cyclohexane : EtOAc = 9 : 1 with 1% toluene) and subsequently gave 9,10-bis-((4-trimethylsilyl)ethynyl)anthracene N-methylmaleimide 1,4-Diels-Alder adduct 17 (30% yield) as white powder. Fluorescence quantum yields were determined relative to 9,10-diphenylanthracene (DPA) in cyclohexane assuming its fluorescence quantum yield to ϕ f to 0.97. 5 The excitation wavelength used was λ exc = 372 nm, excitation and emission slit widths were 4 nm on fluorescence as well as on absorption spectrometer. The solutions were degassed by bubbling though Ar for roughly 30 s prior to measurement. Absorption and emission spectra of DPA are depicted in Figure S3 . The absorption and emission spectra for reference 14 are combined in Figure S4 . Plots of A vs. I int including linear regressions of DPA as well as 14 can be found in Figure S5 . 
Mechanical Scission Experiments

General Procedure for Sonication Experiments
A 13 mm probe was used at a frequency of 20 kHz, at 30% of the maximum amplitude of 125 μm.
Samples were withdrawn at the beginning, during, and at the end of each experiment and analyzed by GPC. The polymer was dissolved in toluene, placed in a cooled glass vessel (2 °C), and a constant flow of CH 4 was applied to the setup. Then, the mixture was exposed to constant sonication for a given time and samples for GPC and for UV/vis spectroscopy were taken during the process. Removal of the solvent in vacuo yielded the cleaved polymer which was used for further 1 H-NMR spectroscopy studies.
Scission Kinetics of PMA-1
Scission rate constants of PMA-1 were determined by assuming a unimolecular scission process following rate equation  is the known molar absorptivity of reference compound 14 at 400 nm. The linear regressions obtained via this method are compiled in Figure S6 . Figure S6 . Plots of coefficients determined by a) normalized peak heights of GPC RI chromatograms or b) concentrations calculated from UV/vis absorption spectroscopy of samples withdrawn during the sonication process of PMA-1 in dependence of irradiation time.
General Procedure for Compression Experiments
Samples of 6×6 mm were cut out from the respective ca. 0.5 mm thick PHMA film. Compression with a pellet press exerting a weight equivalent of 10 t on the sample was performed for 30 s. The, compressed as well as the uncompressed samples were fixated between two glass slides and analyzed by solid state fluorescence spectroscopy employing an according sample holder.
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